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The introductory chapters are very good, and the 
woodcuts are clear and instructive, especially that of the 
neuration of a butterfly, on p. 9. We could have wished 
that Mr. Furneaux had had space to treat of such im¬ 
portant subjects as neuration and the scaling of the 
wings m ire fully. The early stages of Lepidopt.era are 
also discussed and illustrated ; and we notice that our 
author calls the head of a caterpillar the “first seg¬ 
ment.” We know that some hypercritical authors object 
to the head of an insect being called a segment, because 
it is morphologically considered to be made up of so 


been made to throw up the colour of the insects (mostly 
whites and yellows) by shading. This has given rise to 
the appearance of an ugly smoky rim round the figures - t 
and the experiment has been wisely abandoned in the 
remaining plates. We regret this the more, as the 
desired effect has been admirably attained by using a 
tinted background in Prof. Aurivillius’ recent work on 
the butterflies and moths of Northern Europe ; and we 
should like to see this improvement introduced into 
other books of a similar kind. 

W. F. Kirby. 


many “somites.” But to refuse to allow the head of an 
insect to be called the first segment (in the case of cater¬ 
pillars, at least) appears to us as absurd as it would be 
to object to the skull being spoken of collectively, because 
it is morphologically regarded as composed of a number 
of modified vertebrae. On the other hand, we think that 
Mr. Furneaux has been injudicious in calling the five 
membranous pairs of legs of a caterpillar “ claspers,’’ 
a term properly applicable to the last pair only. We 
think the usual distinction made between the last 
pair and the others should be preserved in speaking 
of them, though the term by which the other legs are 
generally known (prolegs) is perhaps not quite correct. 

The directions for collecting and preserving appear 
to have been written by an experienced practical col¬ 
lector, with his heart in his work. However, when insects 
are set flat, the groove is generally made deeper than is 
shown in the illustrations on p. 123. The advice to start 
at once with a cabinet, spaced out for all species, may be 
very good for those who can afford to buy a large cabinet 
off-hand ; but many of Mr. Furneaux’s readers will cer¬ 
tainly find it too costly, and we fear that any beginner who 
commences in such a manner will find his patience ex¬ 
hausted at his slow progress, and might give up the study 
of insects prematurely in disgust. 

No technical characters are given for species, genera, 
or even families ; and, strangely enough, the Seraphims 
(.Lobophora ) are said to differ from the Pugs ( Eupi- 
thecia) by their “ covering their hind-wings when at rest . 
no mention being made of the curious appendages to the j 
hind-wings of the males in Lobophora , which gives them j 
the appearance of having six wings, and has suggested ■ 
the name of “ Seraphims.” 

Generally speaking, however, the accounts of the ; 
various species discussed (ail the butterflies and a good j 
series of representative moths, at least among the Macro- 
Lepidoptera) are very good. Here and there, however, 
we meet with a doubtful statement, as that “ the Black- 
veined White is hardly to be distinguished from the 
Common Large White on the wing.” Those accustomed 
to see both would hardly confound them, nor would the 
former frequent open ground at a distance from trees. 

The numerous woodcuts are of unequal merit, but 
a fair standard of excellence is maintained throughout, 
and most of them are easily recognisable. The coloured 
plates, though recognisable too, are, we regret to say, not 
up to the standard of the woodcuts. Sometimes the 
colour is inaccurate, as in the case of the Purple 
Emperor, which has been represented as lilac rather 
than blue. It is, of course, a difficult insect to figure, 
but has been represented better in many popular books 
of late years. In the first two plates, an attempt has 
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Die Result ate der Aetzmethode in der krystallograph- 
ischen Forschung , an einer Reike von krystallisirten 
Korpern dargestellt. Von Dr. H. Baumhauer. Mit 21 
Textfiguren und einer Mappe mit 48 Mikrogrammert 
auf 12 Tafeln in Lichtdruck. Pp. 131. (Leipzig; 
Wilhelm Engelmann, 1894.) 

It has long been known that the action of a reagent 
upon a smooth plane surface of a mineral substance may 
reveal details of structure previously invisible, and that 
such a mode of investigation has been extremely useful 
in the case of meteoric iron ; indeed, the method is 
particularly valuable in that case by reason of the fact 



that the structure thus revealed is different from the 
structure of terrestrial iron. 

The researches of Leydolt, Baumhauer, and others,, 
have shown us that the figures produced by reagents on 
the faces of the crystals which are met with among 
minerals, or are artificially prepared by the chemist, 
though dependent on the kind and strength of the re¬ 
agent, are yet characterised by a symmetry which con¬ 
forms with that of the crystalline structure ; further, the 
etched figures serve to indicate by their forms the par¬ 
ticular kind of symmetry (holosymmetry, hemisymmetry 
tetartosymmetry, twinning) belonging to the crystalline 
structure, tn many cases where other characters, physical 
or morphological, are insufficient for the purpose ; they 
are especially useful in the investigation of isomorphism. 

The etched figures can be observed, for instance, 
in the case of a crystal of which the opacity renders- 
investigation by means of transmitted polarised light 
impossible ; and, even in the case of a transparent 
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crystal, they often serve to determine the particular type 
of symmetry to which the structure belongs when 
polarised light may merely indicate whether the crystal 
is optically isotropic, uniaxal, or biaxal. Dr. Baum.hauer 
has done a great service by preparing for publication 
a series of magnified photographs of the figures 
produced by etching different faces of crystals of 
the following substances :—Fluor, Blende, Cryolite, 
Apatite, Nepheline, Datolite, Zinnwaldite, Leucite, Bora- 
cite, Dolomite, Magnesite, Chalybite, Nickel sulphate, 
Strychnine sulphate. 

The figure on the previous page shows the hexagon- 
ality of the depressions which, after etching, are seen on 
-a basal plane of a crystal of Apatite. 

These beautifully executed photographs Fare accom¬ 
panied by detailed descriptions (85 pp.),and by a sketch 
-of the history and development of the methods (46 pp-). 
Dr. Baumhauer has done such excellent work in this 
branch of science, that he is particularly qualified to 
select and describe examples which illustrate the poten¬ 
tiality of this mode of investigating crystalline structure. 
The photographs are mounted on twelve separate plates, 
so that they may be conveniently used in the class¬ 
room. 


dull; for the author, while possessing the essentia! love 
of nature, lacks the words with which to express it 
eloquently. To him, “the Stock Dove is fourteen 
inches in length from the tip of the beak to the end of 
the tail, and its stretch of wing is twenty-six inches. Its 
general colour is bluish-grey. The head, wings, and 
back are of this colour, and the tail is the same, but 
tipped with leaden grey.” There is much more of the 
same kind in the book ; and we confess that after read¬ 
ing Mr. Warde Fowler’s smooth phrases, Mr. Witherby’s 
composition appears spiritless. The illustrations, how¬ 
ever, are g>od enough to m tke up for deficiencies of the 
text, and for their sake alone, the book is worth buying. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications. ] 

On the Age of the Earth. 


■Summer Studies of Birds and Books. By W. Warde 

Fowler. Pp. 288. (London: Macmillan and Co., 
i895-) 

Forest Birds; their Haunts and Habits. By Harry F. 

Witherby. Pp. 98. (London : Kegan Paul, Trench, 

Tiiibner, and Co., 1894.) 

It would be difficult to find a worthier disciple of Gilbert 
White than Mr. Warde Fowler. Many of White’s most 
exact and enduring observations were made on birds, 
and the “ Natural History of Selborne ” has furnished his 
imitators with descriptions of the characteristics of the 
Stone-curlew, the Ring-ousel, the House-martin, the 
Sand-martin, the Goat-sucker, and many more of the 
birds of which he recorded the habits and movements. 
But Mr. Fowler’s writings are not mere paraphrases of 
his prototype’s. He is gifted with the “ nice observation 
and discernment” required by every student of nature ; 
and he can express himself in attractive language— 
attractive because it is unaffected, and because it is devoid 
of thin sentiment and gush. The result is that the papers 
reprinted in this volume are really valuable contributions 
to ornithology. To remark that there is not a dull page 
in the book may be a trite saying; nevertheless, so far as 
we are concerned, it is a true one in this case. What 
could be more readable than the chapters on the birds of 
the Engstlen Alp, and the birds of Wales ; and where 
will you find a better example of careful and painstaking 
observation than is afforded by the account of the 
Marsh Warbler in Oxfordshire and Switzerland? 
The chapter on the songs of birds is most interest¬ 
ing ; that descriptive of Aristotle’s writings on birds, 
(in which fact and fiction are given equal prominence), 
should be read by a!! naturalists ; and the biography of 
Gilbert White shows that the author is saturated with the 
spirit of the naturalist whose work has had such a wide 
influence upon natural history during the last hundred 
years. 

Little more need be said about this charming book. So 
many volumes on popular natural history have lately 
appeared, that the subject has probably begun to pal! 
upon the public taste. Mr. Warde Fowler’s work, how¬ 
ever, is so full of interest ; it breathes out the air of the 
fields and streams so pleasantly, that it carries its own 
welcome to the heart of every lover of nature. 

The second of the two books of which the titles are 
given above, is of quite a different character from the 
first. It is remarkably well illustrated, is daintily bound, 
and is nicely printed, and therefore it forms an attrac¬ 
tive volume, so far as appearances go. But the text is 


In reference to Lord Kelvin’s letter (Nature, January 3, 
p. 227), he will, no doubt, presently communicate with you on 
the results of measurements which he is making on conductivity 
and temperature in rocks. I do not wish to forestall him by 
referring at present to his more recent correspondence with me. 
Three weeks ago I sent him the solution of the problem of a 
cooling sphere whose conductivity k and volumetric capacity c 
are any functions whatsoever of the temperature v, but which 
are always proportional to one another. As Mr. Heaviside 
had been writing to me, and had shown me that under certain 
circumstances the differential equation became linear, and as I 
had used his operators much as he himself uses them, I cannot 
say to what extent I can claim credit for the work. I now venture 
to send you the more general case. 

If 

Je . dv = u .( 1 ) 

so that u is the total amount of sensible heat in unit volume. 
The general equation is 
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Now let k — at where k is a constant, then 
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Any of the many problems that have been worked out on 
the distribution of u may be translated into temperature pro¬ 
blems. Thus in a body before t = o let u = u, a constant 
everywhere, and after t = o let the sutface have evetywhere a 
constant u — Let the solution be 


u = (u 1 - « 0 )F (x, y, z, i) .... (4) 

In the body before t = o let V — a constant everywhere, 
and alter t = o let the surface have everywhere v = a con¬ 
stant, then if vis the temperature anywhere 

I c ■ A’ = («i - «o) j ( x , y, s, t) .( 5 ) 

so that a table of the values of / c . dv enables the tempera¬ 
ture at any place to be calculated. 

If — the rate of increase of u normally inward from the 

dn 

surface at any place, has been calculated, say that it is 


Jf. =z {Uj - u 0 )F(x, y, z, t) .(6) 
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